Boron Oxide Encapsulated Vertical Bridgman CdZnTe Crystals For X-Ray Detector Applications by Zappettini, Andrea et al.
BORON OXIDE ENCAPSULATED VERTICAL BRIDGMAN CDZNTE CRYSTALS
FOR X-RAY DETECTOR APPLICATIONS
A. Zappettini1, M. Zha1, D. Calestani1, L. Marchini1, L. Zanotti1, C. Paorici1,2
1IMEM-CNR, Parco Area delle Scienze 37/A, 43100 Parma
 2Dip. Fisica, Università di Parma, Viale Usberti 7/A, 43100 Parma
Corresponding author’s email address: zapp@imem.cnr.it
CdZnTe crystals are employed for the production of room temperature X-ray detectors and as
substrates for infrared detectors. However, the exploitation of CdZnTe crystals for such
applications is still limited by the low single-crystalline device-grade yield of the growth
process.
The authors had previously shown that is possible to grow CdZnTe crystals in a vertical
Bridgman configuration by means of boron oxide encapsulation. Actually, the crystals are fully
encapsulated by boron oxide, thus preventing any contact between the growing crystal and the
ampoule wall.
In this work, it is shown that 2-inches crystals with very large single grains can reproducibly
be obtained in this way (fig. 1a). The dislocation density (EPD) is studied both axially and
radially showing values in the 1E-3-1E-4 cm-2 range (fig. 1b), with a distribution that basically
follows the Jordan model.
The axial zinc distribution basically follows the normal freezing law, and good homogeneity
is found on the wafers obtained cutting the crystals perpendicularly with respect to the growth
axis.
By means of the Optical Monitoring of Partial Vapour Pressure technique, the authors have
carefully studied for the first time the anion/cation stoichiometric variation along the crystal.
In order to prepare X-ray detectors, CdZnTe crystals were doped with Indium and resistivities
larger than 1E10 Ωxcm were reached.
X-ray detectors based on the grown crystals shows spectroscopic characteristics with
excellent energy resolution (fig. 2), demonstrating for the first time the possibility to obtain
device-grade material with the boron oxide encapsulated vertical Bridgman technique.
Fig. 1: a) 2-inches CdZnTe wafer with a large single grain b) radial EPD distribution.
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Fig. 2: Response of a CdZnTe based detector obtained with the B2O3 encapsulated vertical Bridgman technique.
